1. Thermal insulation materials should be used for roofs and walls of all buildings which require air-conditioning according to the following:-a. The overall thermal transmittance value (U-value) for the roof should not be more than 0.6 W/m 2 -ο C b. The overall thermal transmittance value (U-value) for external walls should not be more than 0.75 W/m 2 -ο C. c. Insulated glass should be used for all buildings with more than three floors or if the area of the glazed surfaces ranges between 10-20% of the total external surface area of the building envelope. On the other hand, if the glazed area is more than 20%, double insulated glass should be used.
3.
To provide guidance to those responsible for the design, installation of thermal insulation in buildings in Bahrain, Ministry of Electricity & Water had issued in 2002 a code of practice for thermal insulation in buildings in Arabic and its English version was issued in 2006. The thermal insulation requirements implementation procedures are summarized below;
C. THERMAL INSULATION REQUIREMENTS
1. Thermal insulation shall be provided for all external walls including exposed columns, beams, stair cases and light wells/shafts. External walls of the building abutting adjoining building(s) if any shall also be insulated. 2. Thermal insulation shall be provided for the roof including swimming pool decks and stair cases/lift machine rooms. 3. Floors & walls of A.C. spaces exposed to non-air-conditioned spaces like car park/service areas in the building should be insulated. 4. Spandrel areas of curtain walls should be insulated.
D. IMPLEMENTATION PROCDURE:
The procedure for Thermal Insulation Implementation is given below: Approval of EWA should be obtained for the glazing by submitting material approval form for glass (Appendix-E) with performance data for the glass from the manufacturer, certificates from glass supplier & Aluminum fabricator (as per prescribed format-Appendix F) and one sample for each type of glass before execution.
 Glass selection should be in accordance with  R 1 , R 2 , ---------R n are thermal resistance of materials constituting the wall or roof section.  Thermal resistance (R) of a material is the resistance to heat flow through a unit area of homogeneous material when there is a unit temperature difference between two surfaces and its unit of measurement is (m 2 -°C/W).
 Thermal resistance R of a material is calculated by dividing the thickness of the material by the thermal conductivity of the material (t/k) or by multiplying the thickness of the material by the thermal resistivity of the material.  Thermal conductivity (k) is the property of the material, which determines the heat flow by conduction through unit thickness of unit area of the material across a unit temperature gradient. Thermal conductivity is influenced by the density, the porosity, water contents, and specific heat of the material. The unit of measurement is (W/m-ο C).  Thermal Resistivity (r): The reciprocal of the thermal conductivity (1/k) is the thermal resistivity of the material.
It is the resistance to heat flow through unit thickness when there is a unit temperature difference between the two surfaces. In the metric system the unit of measurement is m-ο C/W.  Cavity Thermal Resistance (R c ): It is the resistance of air in the cavity space to heat flow. It depends on the thickness of the cavity & the characteristics of the two surfaces enclosing the cavity. Following values could be used for thermal resistance of cavity (air space):
-For a cavity which is more than 5 mm thick (up to 20 mm) (R air ) = 0.11 m 2 -°C/W -For a cavity which is more than 20 mm thick (R air ) = 0.18 m 2 -°C/W
Presentation of U-value Calculations:
 U-value calculation for walls & roof should be presented in the prescribed TII Form (Appendix-A) Though it may cost more, but on a life cycle cost would be comparable.
d. External Thermal Insulation
Composite System: This system consists in fixing light thermal insulation boards, (usually expanded polystyrene boards using a special mortar on the external surface of walls), covering their surfaces with a mortar reinforced glass fiber mesh and then entire surface with a thin layer weather resistant plaster.
Provides joint less thermal protection for the entire external wall including external columns/beams resulting in no thermal-bridges.
e. Walls with internal insulation:
This system consists in fixing light thermal insulation boards (usually expanded or extruded polystyrene boards) on the internal surface of the wall and covering with plaster board.
Size of the rooms on the periphery of the building will be reduced to the extent of thickness of insulation board & plaster board. Typical wall & roof construction details (cross sections) for the above insulation systems are given in Appendix-J G. Glazing:
Roof Insulation

Glass Selection:
Glass selection should be in accordance with Table (5. 2) in the Code of Practice for thermal insulation in buildings: Single insulated glass may be used for doors/windows if the % of glass area with respect to the total surface area is less than 20%. If the % of glass area is more than 20% then double insulated glass has to be used for all doors/windows.
Need to Minimize Use of Glass:
Compared to most other building materials, glass has the least resistance to ambient heat transfer which takes place by means of absorption, conduction and re-radiation.. The following The Heat Gain due to conduction alone in single glass is 6.6 times, for double insulated glass 3 times & in curtain wall glass is 2.7 times that for a solid insulated wall. Considering solar heat gain, the total heat gain would be very high compared to insulated wall. Therefore it is always advisable to limit the use of glazing and avoid large glass facades especially those exposed to direct solar radiation such as the west and southwest.
H. Only insulated glass is to be used. Obtain prior approval of EWA for any deviation from the earlier approval.
